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Preface 
The rising demand for water associated with population growth, water-intensive diets and 
rising of living standards has severely stressed water resources. This is much aggravated in 
arid areas where natural water resources depletion attributed low precipitation and high 
evaporation rates. The water budget deficit in arid areas, the high cost of water supply, the 
essential need for food and associated energy value among other challenges all need to be 
scientifically addressed to find solutions to world current and future water problems. 
Multidisciplinary and interdisciplinary fundamental and applied scientific research from the 
engineering sciences, atmospheric sciences, agro-sciences, hydrology and geology is essential 
to help in solving water problems. Moreover, fundamental and applied social sciences are 
important to address institutional, policy, and management issues. 
In the views of the above challenges and developments, the International Conference "Water 
Resources in Arid Areas:  The Way Forward" is planned and organized to bring water 
scientists, engineers, policy makers, managers and research and governmental institutions to 
share the latest knowledge in water research and explore the ways in finding solutions to water 
crises with emphasis on the arid areas. The present "Abstract Book" contains over 300 
abstracts covering a wide spectrum of water science and addresses multiple issues and 
techniques. Thanks to all contributors and participants. 
The Conference Scientific Committee has reviewed abstracts from several countries and 
institutions and recommends on the basis of quality and importance the ones published in this 
"Abstract Book".  In addition, we have received over 200 full papers to be considered for 
publication in the special issue " Water Resources In Arid Areas:  The Way Forward" in the 
Arabian Journal of Geosciences (AJGS) and also published in a Springer Book.  Those papers 
are reviewed and under review by the Editorial Board members (listed is in the next page) of 
the conference proceedings and their valuable contribution and time is highly appreciated. The 
book and the special issue will be published soon. 
The reception of such large number of scientists and the organization of such large meeting is 
possible with the generous sponsorship of The Sultan Qaboos University, The Research 
Council, Ministry of Regional Municipalities and Water Resources, United Nations Economic 
and Social Commission for Western Asia, Haya Water and Middle East and North Africa 
Network for the Water Research Centers (MENA NWC). We are all indebted to our sponsors. 
I would like to express my deepest thanks and gratitude to the organizing committee and the 
supporting staff (listed in the next pages) for excellent work performed to make this 
Conference a successful event. 
 
Osman Abdalla 
Director of Water Research Center 
Sultan Qaboos University 
Chairman of the Organizing Committee 
1 
 
 
EDITORIAL BOARD OF CONFERENCE PROCEEDINGS 
 Dr. Osman Abdalla 
Director of Water Research Center 
Associate Professor-Earth Sciences Dept. 
College of Science, Sultan Qaboos University 
osman@squ.edu.om 
 Dr. Mingjie Chen 
Research Scientist  
Water Research Center 
Sultan Qaboos University 
mingjie@squ.edu.om 
 Prof. Anvar Kacimov 
Professor 
Department of Soils, Water and Agricultural Engineering  
College of Agricultural and Marine Sciences 
Sultan Qaboos University 
anvar@squ.edu.om 
 Dr. Ali Al Maktoumi 
Environmental Engineering, PhD 
Assistant Professor (Water Resources Management) 
Dept. Of Soils, Water, and Agriculture Engineering 
College of Agricultural and Marine sciences 
Sultan Qaboos University 
ali4530@squ.edu.om 
 Dr. Talal Al Hosni 
Assistant Professor 
Department of Earth Sciences, College of Science 
Sultan Qaboos University 
hosni@squ.edu.om 
 Prof. Ian Clark 
Department of Earth Sciences 
University of Ottawa 
140 Louis Pasteur  
Ottawa, Ontario K1N 6N5 
Canada 
idclark@uottawa.ca 
 
2 
 
 
Organizing Committee 
 
- Dr. Osman Abdalla (chairman) 
Sultan Qaboos University, Water Research Center  
- Diana Austria (Secertariat) 
Sultan Qaboos University, Water Research Center 
- Dr. Mingjie Chen 
Sultan Qaboos University, Water Research Center 
- Prof. Anvar Kacimov 
Sultan Qaboos University, College of Agriculture and Marine Sciences 
- Dr. Mushtaque Ahmed 
Sultan Qaboos University, College of Agriculture and Marine Sciences 
Dr. Ali Al Maktoumi 
Sultan Qaboos University, College of Agriculture and Marine Sciences 
- Dr. Slim Zekri 
Sultan Qaboos University, College of Agriculture and Marine Sciences 
- Dr. Talal Al Hosni 
Earth Science, College of Science  
- Dr. Mohammed Al Abri 
PCE, College of Eengeering   
- Dr. Mahad Baawain 
Center for Environmental Studies And Research  
- Dr. Hamdan Al Wahaibi 
Dir. Of Water, Soil Research, Ministry of Agriculture & Fisheries 
- Dr. Saoud Hamood Al Habsi 
Director of Research Center, The Research Council 
- Eng. Ahmed Al Barwani 
Ministry Of Regional Municipalities And Water Resources  
- Mr. Ibrahim Al-Rajhi 
Public Authority for Electricity and Water  
- Mr. Khamis Al Hadhrami 
Public Relations, Sultan Qaboos Univirsity  
- Mr. Mohammad Salim Al-Rawahi 
Sultan Qaboos University  Admin Director 
- Mr. Abdulkarim Al Kiyumi   
 Sultan Qaboos University, Public Relations  
 
3 
 
 
 
 
 
 
 
 
 
 
Supporting Committee 
 
- Mr. Mohammed Al Belushi 
Sultan Qaboos University, College of Agriculture and Marine Sciences 
- Zahra Al-Siyabi 
Adminstration  
- Ahmed Nasser Al-Mufaraji 
Sultan Qaboos University, Water Research Center  
- Rasha Al-Saadi 
Sultan Qaboos University, Water Research Center  
- Hilal Al-Mamari 
Sultan Qaboos University, Water Research Center  
- Amira Al-Rajhi 
Sultan Qaboos University, Water Research Center  
 
 
 
 
 
 
 
 
 
 
 
 
4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Theme page 
1 Water Economics Policies and Governance in 
Agricultural, Urban and Industrial Sectors 
5 
2 Desalination sustainability in arid areas 103 
3 Wastewater Treatment and Reuse 120 
4 Subsurface Hydrology 159 
5 Water Harvesting 200 
6 Climate uncertainties & Hydrological cycle 233 
7 Education, Media, and Water Management 
Nexus 
334 
8 Water resources management and agriculture 362 
5 
 
 
 
 
 
  
p. 
1 Assessment and Mapping of Nitrate in the Groundwater of Northern Part of Khuzestan 
Province, Iran 
9 
2 Watering Frequency Effects On Quercus Pubescence 
10 
3 Mapping And Modeling Of Areas At Risk Of Erosion: Case Of Aurès Center (Algeria) 
11 
4 Addressing Groundwater Quality Calamity And Its Management In The Thar Desert 
Of Sindh Province Of Pakistan 
12 
5 A Multi-Objective Model for Economic-Environmental Optimizationof Underground 
Drainages 
14 
6 Mapping Pollution Vulnerability By Using The Sintacs Method In Arid Area, The Ris-
Nekor  (Province Of Alhoceima, Morocco) 
15 
7 Groundwater Resources Of Baharin – Some Insights And Future Strategies 16 
8 Deficit Irrigation Of Fruit Trees Orchards Under Water Scarcity 17 
9 Automatic Calibration Of Aquifer Hydrodynamic Coefficients Using Swarm-
Intelligence-Based Optimization Algorithm 
18 
10 Study Of Groundwater Vulnerability To Pollution By The Drastic Method Coupled 
With A Geographic Information System (Gis): Application To Groundwater Beni 
Amir, Morocco 
19 
11 Groundwater Quality In The Northern Part Of Sub Basin Oued Labiod _Aures  North 
'Algeria 
20 
12 New Hydrological  Modeling Approach For Peri-Urban Catchment 21 
13 Assessment Of A Traditional Irrigation Management Scheme Using Remote Sensing 
And Tdr Technques (Case Study: Pisatchio Orchards In Central Iran) 
22 
14 Qualitative Assessment of Qantas as a Source of Irrigation Water in Arid Regions 
(Case Study: Yazd Province in Central Iran) 
23 
15 An Innovative Solution For Sustainable Groundwater Resource Management: The 
Case Of Khorasan Razavi – Iran 
24 
16 Effective Electrical Grounding System For Arid Regions 25 
17 A Risk-Based Conflict Resolution Model For Optimum Water Resources Management 
In Arid Regions 
26 
18 Hydraulic Efficiency Of Water Distribution Networks: Case Study Of Antalya City-
Turkey 
27 
19 Sustainable Groundwater Management 28 
20 Integrated Hydrogeophysical Investigation in the Proposed Residential area, Bahri 
Locality, Khartoum State, Sudan 
29 
21 Agricultural Water Consumption changing in Egyptian Rafah Based on Remotely 
Sensed Data and Techniques 
30 
Water Economics Policies and Governance 
in Agricultural, Urban and Industrial Sectors 
 
6 
 
22 Farmer’s Acceptance Of An Irrigation Decision Support Service At The Water Users 
Association Level 
31 
23 A Contribution To An Integrated Irrigation Water Management From Plot To Basin – 
Case Study Of Sidi Saad Dam System (Tunisia) – 
32 
24 Identification Of Geogenic And Anthropogenic Sources In Altering The Groundwater 
Chemistry Through Silica Analysis In Parts Of Unnao District, India 
33 
25 Groundwater Quality Assessment in Jazan Region, Saudi Arabia 34 
26 Groundwater Quality Assessment Using Drastic Model With Geospatial Technology 
35 
27 Evaluating Of Tds Diffusion In Groundwater By Mt3d Model (Case Study: Lordegan 
Aquifer) 
36 
28 Precise Fertigation Using Multiply-Connected Drip Tube Networks 37 
29 Coastal Aquifer Management To Control Seawater Intrusion In Coastal Agricultural 
Areas 
38 
30 Smart Groundwater Metering and Management 39 
31 Analysis of Interference of Saltwater in Desert Aquifers (Case study: South Khorasan, 
Sarayan Aquifer) 
40 
32 Impact Of Agricultural Activities On Groundwater Quality: Lysimetric And Mass 
Balance Approaches 
41 
33 Assessment Of Chemical And Biological Pollution Of Domestic And/Or Agricultural 
Use Wells Water, Located In Algerian Northeastern Arid Areas 
42 
34 The Impact Of The Invasion Of Modern Irrigation Systems In The Oasis Of Lahmar In 
The South Western Algerian 
43 
35 Estimation of pollution level in estuarine systems using magnetic and geochemical 
techniques along Chennai coast, Bay of Bengal, India 
44 
36 Macrofauna as indictor of water quality in the lower Jordan River catchment- Eastern 
side 
45 
37 Irrigation Deficit Of Apple Trees For Better Value Of Water Resources And Its Impact 
On The Water Status And Soil-Plant-Water Status 
46 
38 The irrigation and risk of saline pollution. Example: Groundwater Of The Plain Of 
Annaba (North East Of Algeria) 
47 
39 Physico-Chemical Analysis Of Ground Water, Spatial Distribution Of Contaminants 
And Impact Of Water Quality On The Health Of People  In Khushaab City, Pakistan 
48 
40 Diagnosis of Potential Water Contamination by nitrate in the plain of Sais (Morocco) 49 
41 Impacts Of Supplemental Irrigation On Yield, Technical Efficiency And Production 
Risk In Rainfed Agriculture In The Arid Areas 
50 
42 Impacts Of Industrial Effluents On Microbial Diversity In The Yamuna River, Agra, 
India 
51 
43 Assessment of Trace elements and its impact on Groundwater quality in Aligarh City, 
Aligarh 
52 
44 Title“”Human Impact Causes For Eutrofiering Rivers Of India With Special Reference 
To Panchaganga Black River Near Ichalkaranji Area, An Attempt For Restoration’’ 
M.S.India 
53 
45 The Monitoring Of Water-Stock Changes And Nitrogen Transfer Down A Citrus Farm 
Soil At The Triffas Plain, Eastern Morroco 
54 
7 
 
46 Impact Of Urbanization On Natural Drainage Pattern In The District Of Karachi, 
Pakistan 
55 
47 Crop Suitability Analysis Of Noyyal River Basin, Tamil Nadu, Using GIS Approach 
56 
48 On People Narrow With Agriculture Sewage Water In Closed Oases In Arid 
Environment, Siwa Oasis, Egypt As A Case Study 
57 
49 Irrigation Water Governance Analysis: A Positive Approach Applied To Irrigated 
Areas Of Nadhour-Tunisia 
58 
50 Impact Of Wastewater On Groundwater Resources In Sana’a Basin, Yemen 
59 
51 Groundwater Quality Mapping In Kodaganar Sub - Basin, S. India Using Gis 
Techniques 
60 
52 Groundwater Characterization In Intensive Agricultural Area Under Arid Climate: 
Case Of Chtouka Region, Morocco 
61 
53 Assessment Of Groundwater Quality In Salalah Plain 
62 
54 Assessment of the role of National Water Governance under the New Palestinian Water 
Reform Laws 
63 
55 Contribution of the systemic approach in the analysis of drinking water supply in urban 
areas. Case of urban cluster tlemcen, algeria 
64 
56 Quantifying Resilience of Aquifers:  A Case Study from Northern New South Wales, 
Australia 
65 
57 Integrated Study On Groundwater Salinity In The Aquifer System Of Delhi, India 66 
58 Hydrogeochemical And Geophysical Evaluation Of Groundwater Resources In Abu 
Madi Coastal Area, Northern Nile Delta, Egypt 
67 
59 Investigating Hydrochemistry And  The Groundwater Quality Prospects Evaluation 
And Its Suitability For Agricultural , Northwestern Saudi Arabia 
68 
60 The Combination of Principal Component Analysis and Geostatistics as a Technique in 
Assessment of Groundwater Hydrochemistry in Arid Environment: A case study of 
Central Saudi Arabia 
69 
61 Fluoride Problem In Semi-Arid Region – A Case Study From India 
70 
62 Geochemical And Isotopic Study Of Salinization And Pollution Of The Coastal 
Aquifer Of Chott Meriem, Sahel Of Sousse, Tunisia 
71 
63 Nitrate Contamination Of Groundwater In Semi-Arid Rural Area: South India 72 
64 Hydrochemistry and Quality Assessment of Shallow Aquifer Ground Water of Wadi 
Baye, North Central Region of Libya 
73 
65 Geo - Solution Techniques For Groundwater Exploration 74 
66 Regional Groundwater Studies Using Aeromagnetic Technique 75 
67 Major Ion Chemistry And Weathering Processes In The Midyan Basin, Northwestern 
Saudi Arabia 
76 
68 Application Of Dc Resistivity Method For Groundwater Investigation, Case Study At 
West Nile Delta, Egypt 
77 
69 Environmental Studies On Toxic And Radioactive Contaminant On The Groundwater 
Of Southwestern Sinai, Egypt 
78 
70 Contamination By Radioactive Heavy Metals And Trace Elements In Paleobeach 
Groundwater, Cox’s Bazar, Bangladesh: Potential Impact On Environment 
79 
8 
 
71 Reexamining The Spatial Distribution Of Fluoride In Groundwater Of Sri Lanka: A 
Field Study At Nochchiyagama, Anuradhapura 
81 
72 Assessment Of Interaction Between Surface Water And Groundwater In Sawa Lake 
Area - Southern Iraq Using Stable Isotope Technique 
82 
73 The Peri-Urban To Urban Groundwater Transfer And Its Societal Implications In 
Chennai, South India – A Case Study 
83 
74 A Pre-Requisite For Restoration Of An Ecosystem Under Water Scarcity: Analysis Of 
Collaborative Actions For Agricultural Water Management 
84 
75 New Elements On The North African Sahara Aquifer System: A Contribution Of 
Geophysics To The Tunisian Jurassic Aquifer 
85 
76 Research Of New Potentiality Of Drinking Water In The Province Of Aousserd 
(Southern Morocco) 
86 
77 Formation And Dissolution Of Salt Crusts As A Rapid Way Of Nitrate Mobilization In 
A Tile Drained Agricultural Field 
87 
78 Assessment Of Groundwater Vulnerability To Pollution In Governorate Of The 
Northern Gaza Strip Using A Gis Drastic Model 
88 
79 Hydrometeorology Of The Dhofar Cloud Forest And Its Implications For Groundwater 
Recharge 
89 
80 Subterraneous Flux In Arabian Sea Coastal Belt- Its Link With Coastal  Mudbank 
Formation 
90 
81 Groundwater Residence Times In The Najd Based On Chlorine-36 91 
82 Estimation Of The Groundwater Reserves Of The Salalah Coastal Plain 92 
83 Groundwater Quality Of Domestic Shallow Dug Wells In Parts Of Tanah Merah 
District, Malaysia 
93 
84 Distribution Of Trace Elements In Groundwater Around Beris Lalang Landfill, 
Kelantan, Malaysia 
94 
85 Significance Of Silica Analysis In Groundwater Studies Of Domestic Shallow Wells In 
Parts Of Jeli District, Kelantan, Malaysia 
95 
86 Mapping Stakeholders’ Behaviors for Improving Water Management in an Agricultural 
Coastal Region in Oman 
96 
87 Study Of Hydro-Saline Soils’ Characterization Of A Palm Grove In Basin Ouargla 
(Northern Algerian Sahara)Title (Capital Letters, 12 Pt, Centered, Bold, 18 Pt After) 
97 
88 Dehydrated And Activated Carbons From Omani Date Palm Leaflets For The Removal 
Of Pharmaceuticals From Water 
98 
89 Role Of Ground And Surface Water In Triggering Landslides In Great Kabylia (Tizi-
Ouzou, Algeria) 
99 
90 Co-Evolutionary Dynamics « Institutions-Innovations » And Productivity Gains In The 
Management Of Water Resources 
100 
91 A GIS-based entropy groundwater quality index for assessing groundwater quality for 
drinking purposes in Alton Kubri, northern Kirkuk province, Iraq 
101 
92 Modeling of Phosphorus Dynamic in Kuwait Bay 102 
 
 
 
74 
 
GEO - SOLUTION TECHNIQUES FOR GROUNDWATER 
EXPLORATION 
 
E.S Joel1*, M. Omeje2, P.I Olasehinde3, O.O Adewoyin4 
Covenant University Ota, Nigeria, Km. 10 Idiroko road Ogun state, Nigeria 
*Corresponding author’s e-mail address: emmanuel.joel@covenantuniversity.edu.ng 
 
 
Abstract 
Groundwater has been one of the major purest sources of water in the world. This is because 
the source is been stored in an aquifer beneath the earth’s surface. However, exploring this 
source require certain skills or techniques in order to ease the trauma experienced by the 
searcher. Over the years various geophysical techniques have been applied to explore this 
source but with little or no success due to the approach. In this research therefore, 
aeromagnetic and electrical resistivity techniques were integrated to explore this source in 
Dahomey basin, southwestern Nigeria. The result established that no single geophysical 
technique can be used for detailed geophysical studies of an area. But the combination of 
these geophysical techniques yields better result because they complement each other.  
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